Cloning and structure of the hem A gene of Escherichia coli K-12.
An Escherichia coli gene, which complements two independent hemA mutants of E. coli, has been cloned onto a multi-copy plasmid and both its strands have been sequenced. Both complemented mutants produce 5-aminolevulinic acid (ALA) and display fluorescence after 24h. The cloned sequence appears to encode a 46-kDa protein, which when produced in the maxicell procedure is processed to a 41-kDa protein as determined by sodium dodecyl sulfate-polyacrylamide-gel electrophoresis. The amino acid sequence of the cloned gene product shows no significant homologies with any cloned ALA synthase, nor with any protein, in two E. coli databanks. A second cloned gene fragment, which has its coding region 34 bp away from the coding region of the gene that complements hemA, has been identified as part of protein release factor 1(RF1), thus confirming the location of hemA at min 26.7 and mapping it precisely near RF1. We have shown that E. coli utilizes the intact five-carbon chain of glutamate for the synthesis of ALA [Li et al., J Bacteriol. 171 (1989b) 2547-2552].